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THEREIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image pickup device which can be 
reduced in size or thickness, and an image pickup sensor for use therein. 
SOLUTION: A lens flange 4 including a lens 3 is fixed to one side face of a circuit 
board 2 having the other side fixed with a solid state image pickup sensor 1 . A 
hole 21 for introducing the light from the lens to the solid state image pickup 
sensor 1 is made in a part of the circuit board 2 between the lens flange 4 and 
the solid state image pickup sensor 1 . The solid state image pickup sensor 1 is 
provided with a package 11 having an opening 23 and a chip 12 for converting 
light received on the light receiving face 12a thereof into an electric signal is 
secured to the bottom of the opening 23. 
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CLAIMS 



[Claim(s)] 



[Claim 1] The lens section for condensing the light from a photographic subject, 
and the light sensing portion which has a light-receiving side for receiving the 
light condensed by said lens section, Support said lens section and said light 
sensing portion, and it has the substrate section in which opening for leading the 
light which came out from said lens section to said light-receiving side was 
formed. It Is image pick-up equipment arranged by arranging said lens section at 
one field side of said substrate section so that said opening may be covered so 
that, as for said light sensing portion, said opening of said light-receiving side 
may be pinched in said lens section and it may be located in the field side of 
another side of said substrate section. 

[Claim 2] Said light sensing portion is image pick-up equipment according to 
claim 1 which had the package section containing the window part for 
surrounding said light-receiving side from a perimeter, and leading the 
condensed light to said light-receiving side, and the periphery section of said 
window part has stuck over the surrounding part and the surrounding perimeter 
of said opening. 

[Claim 3] It is image pick-up equipment according to claim 2 with which said lead 
terminal was bent toward the side which said light-receiving side has turned to 
by said light sensing portion having the lead terminal which connects electrically 
said light sensing portion arranged in the periphery of said package section, and 



said circuit board section. 

[Claim 4] Said circuit board section contains the through tube which inserts in a 
part for the point of said lead terminal. In order to prevent inserting in said lead 
terminal more than it where a part for die length predetermined in a part for said 
point is inserted in said through tube, The location of said stop section is image 
picl<-up equipment according to claim 3 which shifts said light-receiving side to 
the opposite side rather than the location of the front face of said package 
section by the side of said light-receiving side, and is located including the stop 
section which has larger width of face than the diameter of opening of said 
through tube. 

[Claim 5] A part for the point of said lead terminal is image pick-up equipment 
according to claim 3 which was further bent toward the outside to said package 
section and which bends, and has the section and said bending section has in 
the same field as the front face of said package section by the side of said 
light-receiving side. 

[Claim 6] It is the image sensor with which said lead terminal was bent toward 
the side which said light-receiving side has turned to by surrounding the 
light-receiving side and said light-receiving side for receiving the light from a 
photographic subject from a perimeter, and having the package section which 
has a window part for leading the light from a photographic subject to said 



light-receiving side, and tlie lead terminal arranged at the periphery of said 
package section. 

[Claim 7] The location of said stop section is an image sensor according to claim 
6 which shifts said llght-recelving side to the opposite side rather than the 
location of the front face of said package section by the side of said 
light-receiving side, and Is located Including the stop section for preventing 
Inserting said lead terminal in opening for inserting In said lead terminal prepared 
in the substrate section equipped with said package member more than 
predetermined die length. 

[Claim 8] A part for the point of said lead terminal Is an Image sensor according 
to claim 6 which was further bent toward the outside to said package section and 
which bends, and has the section and said bending section has In the same field 
as the front face of said package section by the side of said light-receiving side. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This Invention relates to the Image pick-up equipment 



which can attain a miniaturization especially, and the image sensor used for it 

about the image sensor used for image pick-up equipment and it. 

[0002] 

[Description of the Prior Art] An example of image pick-up equipment which has 
solid state image sensors, such as a charge-coupled device (Charge Coupled 
Device it is described as "CCD" below.), is explained. As shown in drawing 5 , 
one field of the circuit board 200 Is equipped with the solid state image sensor 
100. The solid state image sensor 100 has the package 110 with which the 
opening 1 50 which Is carrying out opening toward the upper part was formed. 
[0003] The chip 120 containing CCD is being fixed to the bottom of opening 150. 
A chip 120 changes this into an electrical signal in response to the light from a 
photographic subject. The opening edge of opening 150 is covered with lid glass 
130. Light-receiving side 120a of a chip 120 is prolonged caudad toward the 
opposite side from the flank of a package 110, and the lead terminal 140 
electrically connected with the chip 120 is electrically connected to 
predetermined wiring, a predetermined electrode (not shown), etc. which were 
formed in the circuit board 200. One field of the circuit board is equipped with the 
lens flange 400 containing a lens 103 so that the solid state image sensor 100 
may be covered. 

[0004] Moreover, the front-face components 106 of the circuit board for 



processing the electrical signal changed by the chip 1 20 are attached in one field 
of the circuit board 200. The circuit board rear-face components 105 are 
attached also in the field of another side of the circuit board 200. Conventional 
image pick-up equipment is constituted as mentioned above. 
[0005] 

[Problem(s) to be Solved by the Invention] In recent years, in image pick-up 
equipment, a miniaturization is required strongly, and making thin especially 
thickness of the direction of an optical axis of a lens is called for. 
[0006] As die length related to the thickness of the direction of an optical axis of 
a lens, as shown in drawing 5 The height L1 of the circuit board flesh-side 
surface part article 1 05, the thickness L2 of the circuit board 200, the distance L3 
from the front face of the circuit board 200 to light-receiving side 120a of a chip 
120, distance with which the light which came out of the lens 103 connects an 
image to light-receiving side 120a of a chip 120 (it is hereafter described as the 
"lens back".) There are L4 and a lens overall length L5. For 6mm and thickness 
L2, as an example of a dimension, 1mm and the distance L3 of 3mm and L4 are 
[ height L1 / 6mm and L5 ] 15mm. 

[0007] However, as shown in drawing 5 , since the thickness of the direction of 
an optical axis of a lens turned into thickness which doubled each 
above-mentioned thickness L1-L5 as the whole image pick-up equipment, it was 



difficult [ it ] to attain {he furtlier miniaturization. 

[0008] It Is offering the image pick-up equipment which It can be made in order 
that this Invention's may solve the above-mentioned trouble, and the 1st 
purpose's can make thinner thickness of the direction of an optical axis of a lens, 
and can attain a miniaturization, and the 2nd purpose is offering the Image 
sensor used for such Image pick-up equipment. 
[0009] 

[Means for Solving the Problem] The Image pick-up equipment In the 1st aspect 
of affairs equips this Invention with the lens section, a light sensing portion, and 
the substrate section. The lens section condenses the light from a photographic 
subject. The light sensing portion has the light-receiving side for receiving the 
light condensed by the lens section. The substrate section supports the lens 
section and a light sensing portion, and opening for leading the light which came 
out from the lens section to a light-receiving side is formed. The lens section is 
arranged at one field side of the substrate section so that opening may be 
covered. The light sensing portion is arranged so that opening of a 
light-receiving side may be pinched in the lens section and it may be located In 
the field side of another side of the substrate section. 

[0010] According to this configuration, the substrate section will be located 
between the lens section and a light-receiving side by a light sensing portion 



being arranged so that opening of a light-receiving side may be pinched in the 
lens section and it may be located In the field side of another side of the 
substrate section. Thereby, the thickness of the direction of an optical axis of the 
lens section In Image pick-up equipment becomes the thickness which deducted 
the distance from the front face of the substrate section to a light-receiving side 
from the die length which doubled the distance with which the light which came 
out of the thickness of the substrate section, the overall length of the lens section, 
and the lens section connects an image to a light-receiving side. Consequently, 
rather than the case of conventional Image pick-up equipment, the dimension of 
the direction of an optical axis of the lens section can be shortened more, and a 
miniaturization or thin-shape-izing of Image pick-up equipment can be attained. 
[0011] Preferably, the light sensing portion had the package section containing 
the window part for surrounding a light-receiving side from a perimeter and 
leading the condensed light to a light-receiving side, and the periphery section of 
the window part has stuck It over the surrounding part and the surrounding 
perimeter of opening. 

[0012] In this case, it can prevent that a unnecessary light carries out incidence 
to a light-receiving side from the clearance between the package section and the 
substrate section because the periphery section of a window part has stuck over 
the surrounding part and the surrounding perimeter of opening. 



[0013] Moreover, preferably, a light sensing portion has the lead terminal which 
was arranged in the periphery of the package section and which connects a light 
sensing portion and the circuit board section electrically, and the lead terminal is 
bent toward the side which the light-receiving side has turned to. 
[0014] In this case, the substrate section can be easily equipped with the light 
sensing portion located in the field side of another side of the substrate section 
so that opening of a light-receiving side may be pinched in the lens section by 
connecting to the field of another side of the substrate section the lead terminal 
bent toward the side which the light-receiving side has turned to. 
[0015] The circuit board section contains still more preferably the through tube 
which inserts in a part for the point of a lead terminal, and the amount of point 
shifts the location of the stop section to the opposite side with a light-receiving 
side including the stop section which has the larger width of face to a through 
tube than the diameter of opening of a through tube for preventing inserting in 
more than it where a part for die length predetermined In a lead terminal is 
inserted in rather than the location of the front face of the package section by the 
side of a light-receiving side, and it is located. 

[0016] In this case, in the location of the stop section being shifted and located In 
the opposite side with the light-receiving side rather than the location of the front 
face of the package section by the side of a light-receiving side, between the 



package section and the substrate section, it can prevent generating a clearance 
and both can be stuck. 

[0017] l\/loreover, the amount of [ of a lead terminal ] point has preferably the 
bending section further bent toward the outside to the package section, and the 
bending section exists in the same field as the front face of the package section 
by the side of a light-receiving side. 

[0018] While being able to prevent generating a clearance and being able to 
stick both between the package section and the substrate section because the 
bending section is in the same field as the front face of the package section by 
the side of a light-receiving side, it becomes unnecessary in this case, to prepare 
the through tube for inserting a lead terminal in the substrate section. 
[0019] The image sensor in the 2nd aspect of affairs of this invention as an 
image sensor used for the Image pick-up equipment mentioned above is 
equipped with a light-receiving side, the package section, and a lead terminal. A 
light-receiving side receives the light from a photographic subject. The package 
section encloses a light-receiving side from a perimeter, and has the window 
part for leading the light from a photographic subject to a light-receiving side. 
The lead terminal is arranged at the periphery of the package section. The lead 
terminal is bent toward the side which the light-receiving side has turned to. 
[0020] According to this configuration, as mentioned above, the substrate 



section is located between a light-receiving side and the lens section by 
connecting a lead terminal to the field of another side of the substrate section. 
Thereby, the thickness of the direction of an optical axis of the lens section in 
Image pick-up equipment turns into thickness which deducted the distance from 
the front face of the substrate section to a light-receiving side from the die length 
which doubled the distance with which the light which came out of the thickness 
of the substrate section, the overall length of the lens section, and the lens 
section connects an image to a light-receiving side. Consequently, the 
dimension of the direction of an optical axis of the lens section can be shortened 
more, and a miniaturization or thin-shape-izing of image pick-up equipment can 
be attained. 

[0021] Preferably, the location of the stop section Is shifted and located in the 
opposite side with a light-receiving side Including the stop section for preventing 
inserting a lead terminal in opening for inserting in the lead terminal prepared in 
the substrate section equipped with a package member more than 
predetermined die length rather than the location of the front face of the package 
section by the side of a light-receiving side. 

[0022] In this case, as mentioned above, between the package section and the 
substrate section, it can prevent generating a clearance and both can be stuck. 
[0023] Moreover, the amount of [ of a lead terminal ] point has preferably the 



bending section further bent toward the outside to the package section, and the 
bending section exists in the same field as the front face of the package section 
by the side of a light-receiving side. 

[0024] While being able to stick the package section and the substrate section, it 
becomes unnecessary also in this case, to prepare the through tube for inserting 
a lead terminal in the substrate section. 
[0025] 

[Embodiment of the Invention] The image sensor used for the image pick-up 
equipment concerning the gestalt 1 of operation of gestalt 1 this invention of 
operation and its image pick-up equipment is explained. It is equipped with the 
lens flange 4 which contains a lens 3 in one field side of the circuit board 2 as 
shown in drawing 1 . The field side of another side of the circuit board 2 is 
equipped with the solid state image sensor 1. The hole 21 for leading the light 
which came out of the lens 3 to a solid state image sensor 1 is established in the 
part of the circuit board 2 pinched by the lens 3 and the solid state image sensor 
1. 

[0026] The solid state image sensor 1 has the package 11 with which the 
opening 23 which is carrying out opening toward the upper part was formed. It 
has light-receiving side 12a which receives the light which came out of the lens 3 
in the bottom of opening 23, and the chips 1 2, such as CCD which changes the 



received light into an electrical signal, are being fixed to it. The opening edge of 
opening 23 is covered with lid glass 13. The periphery section of the lid glass 13 
of a package 1 1 has stuck to the part around the hole 21 of the circuit board 2 
over the perimeter. 

[0027] Moreover, it connects with a chip 12 electrically and the lead terminal 14 
bent in the direction which light-receiving side 12a of a chip 12 has turned to 
from the flank of a package 1 1 is attached in the package 1 1 . The point of a lead 
terminal 14 is inserted in opening 2a prepared in the circuit board 2, and is 
electrically connected to predetermined wiring, a predetermined electrode (not 
shown), etc. which were formed in the circuit board 2. 

[0028] As furthermore shown in drawing 2 (a) and drawing 2 (b), the mating 
standoff 15 as the stop section which prevents that the point which has larger 
width of face than the diameter of opening of the opening 2a inserts in opening 
2a more than predetermined die length is formed in the lead terminal 14. This 
mating standoff 15 is formed in the location shifted to the direction of the 
opposite side with light-receiving side 12a rather than the location of the field of 
the package 1 1 by the side of light-receiving side 12a. 

[0029] Moreover, the front-face components 6 of the circuit board for processing 
the electrical signal changed by the chip 12 are attached in one field side of the 
circuit board 2, and the circuit board rear-face components 5 are attached also in 



the field side of anotlner side. 

[0030] As are already explained, and image pick-up equipment is shown in 
drawing 1 as die length related to the thickness of the direction of an optical axis 
of a lens, there are the height L1 of the circuit board rear-face components 5, the 
thickness L2 of the circuit board 2, the distance L3 from the front face (front face 
where it is equipped with the lens flange 4) of the circuit board 2 to the front face 
of a solid state image sensor 12, the lens back L4, and a lens overall length L5. 
For 6mm and thickness L2, as an example of a dimension, 1mm and the 
distance L3 of 2mm and L4 are [ height LI / 6mm and L5 ] 15mm. 
[0031] With the Image pick-up equipment mentioned above, as for the field 
where the lens flange 4 of the circuit board 2 is arranged, the solid state image 
sensor 1 which has a chip 12 is formed in the field of the opposite side compared 
with conventional image pick-up equipment. For this reason, it becomes the 
physical relationship by which the hole 21 of the circuit board 2 is put between a 
lens 3 and light-receiving side 12a of a chip 12. 

[0032] Thereby, as shown in drawing 1 , the thickness of the direction of an 
optica! axis of the lens of the whole image pick-up equipment turns into 
thickness which deducted thickness L3 from the thickness which doubled 
thickness LI , L2, L4, and L5. Consequently, rather than the case of conventional 
image pick-up equipment, the dimension of the direction of an optical axis of a 



lens can be shortened, and a miniaturization or tliin-shape-izing of image 
pick-up equipment can be attained. 

[0033] IVIoreover, the mating standoff 15 prepared in the lead terminal 14 is 
formed in the location shifted to the direction of the opposite side with 
light-receiving side 12a rather than the location of the field of the package 11 by 
the side of light-receiving side 12a as mentioned above. It can prevent that can 
stick the periphery section of the lid glass 1 3 of a package 1 1 to the perimeter of 
the hole 21 of the circuit board 2 over the perimeter, and a unnecessary light 
invades toward a chip 12 by this from the mounting area to the circuit board 2 of 
a package 11 where the circuit board 2 is equipped with a solid state image 
sensor 1 . 

[0034] The image sensor used for the image pick-up equipment concerning the 
gestalt 2 of operation of gestalt 2 this invention of operation and its image 
pick-up equipment is explained. As shown in drawing 3 , the field side of another 
side of the circuit board 20 is equipped with the solid state image sensor 10. The 
solid state image sensor 10 has the package 11 with which opening 23 was 
formed. It connects with a chip 12 electrically and the lead terminal 17 bent in the 
direction which light-receiving side 12a of a chip 12 has turned to from the flank 
of a package 1 1 is attached in the package 1 1 . 

[0035] And as shown in drawing 4 (a) and drawing 4 (b), a lead terminal 17 is 



further bent toward an outside to a package 1 1 , and has a field by the side of 
light-receiving side 12a of a package 11, and point 17a substantially located in 
the same side. This point 17a is electrically connected with predetermined wiring, 
a predetermined electrode (not shown), etc. which were prepared in the circuit 
board 20. Therefore, opening for inserting a lead terminal 14 in the circuit board 
20 is not prepared. 

[0036] In addition, since it is the same as that of the image pick-up equipment 
shown in drawing 1 explained in the gestalt 1 of operation about the 
configuration of those other than this, the same sign is given to the same 
member and the explanation is omitted. 

[0037] With the image pick-up equipment mentioned above, as explained in the 
gestalt 1 of operation, the field where it is equipped with the lens flange 4 of the 
circuit board 20 is formed in the field of the opposite side, and the solid state 
image sensor 10 including a chip 12 becomes the physical relationship by which 
the hole 21 of the circuit board 20 is put between light-receiving side 12a and a 
lens 3. 

[0038] Thereby, as the whole image pick-up equipment, as shown in drawing 3 , 
as a result of becoming the thickness which deducted thickness L3 from the 
thickness which doubled thickness LI , L2, L4, and L5, rather than the case of 
conventional image pick-up equipment, the thickness of the direction of an 



optical axis of a lens can shorten the dimension of the direction of an optical axis 
of a lens, and can attain a miniaturization or thin-shape-izing of image pick-up 
equipment. 

[0039] Moreover, with the image pick-up equipment mentioned above, point 17a 
of a lead terminal 1 7 Is substantially located In the same field with the field of the 
package 11 by the side of light-receiving side 12a. It can prevent that can stick 
the periphery section of the lid glass 13 of a package 1 1 to the perimeter of the 
hole 21 of the circuit board 20 over the perimeter, and a unnecessary light 
invades toward a chip 12 by this from the mounting area to the circuit board 20 of 
a package 1 1 where the circuit board 20 is equipped with a solid state image 
sensor 10. 

[0040] Moreover, It Is not necessary to prepare opening for Inserting a lead 
terminal 17 In the circuit board 20, and a manufacturing cost can also be 
reduced by having point 17a which the lead terminal 17 mentioned above. 
[0041] In addition, with the gestalt of each above-mentioned implementation, 
although the field of the opposite side was equipped, if light-receiving side 12a of 
a chip 12 is in physical relationship which faces across the hole 21 established in 
the circuit board 20 with the lens 3, it is not necessary to necessarily equip the 
field side with a solid state Image sensor with the field of the circuit board 20 
where the lens flange 4 Is equipped with the solid state Image sensors 1 and 10 



including a chip 12. 

[0042] It should be thought that the gestalt of the operation indicated this time is 
[ no ] instantiation at points, and restrictive. The range of this invention is shown 
by the above-mentioned not explanation but claim, and it is meant that all 
modification in a claim, equal semantics, and within the limits is included. 
[0043] 

[Effect of the Invention] According to image picl<-up equipment [ in / to this 
invention / the 1st aspect of affairs ], the substrate section will be located 
between the lens section and a light-receiving side, and the thicl<ness of the 
direction of an optical axis of the lens section in image pick-up equipment The 
light which came out of the thicl<ness of the substrate section, the overall length 
of the lens section, and the lens section becomes the thickness which deducted 
the distance from the front face of the substrate section to a light-receiving side 
from the die length which doubled the distance which connects an image to a 
light-receiving side. Consequently, rather than the case of conventional image 
pick-up equipment, the dimension of the direction of an optical axis of the lens 
section can be shortened more, and a miniaturization or thin-shape-izing of 
image pick-up equipment can be attained. 

[0044] It can prevent that a unnecessary light carries out incidence of the light 
sensing portion to a light-receiving side from the clearance between the package 



section and the substrate section preferably because liad tlie package section 
containing the window part for surrounding a light-receiving side from a 
perimeter and leading the condensed light to a light-receiving side and the 
periphery section of the window part has stuck over the surrounding part and the 
surrounding perimeter of opening. 

[0045] Moreover, preferably, a light sensing portion has the lead terminal which 
was arranged in the periphery of the package section and which connects a light 
sensing portion and the circuit board section electrically, and the lead terminal 
can equip the substrate section with the light sensing portion located in the field 
side of another side of the substrate section so that opening of a light-receiving 
side may be pinched in the lens section easily by being bent toward the side 
which the light-receiving side has turned to. 

[0046] The circuit board section contains still more preferably the through tube 
which inserts in a part for the point of a lead terminal. In order to prevent 
inserting in a lead terminal more than it where a part for die length 
predetermined in a part for a point is inserted in a through tube, Including the 
stop section which has larger width of face than the diameter of opening of a 
through tube, between the pacl<age section and the substrate section, the 
location of the stop section can prevent generating a clearance, and can stick 
both in being shifted and located in the opposite side with the light-receiving side 



rather than the location of the front face of the package section by the side of a 
light-receiving side. 

[0047] It bends and has the section, and while the bending section can prevent 
generating a clearance and can stick both between the package section and the 
substrate section by the thing in the same field as the front face of the package 
section by the side of a light-receiving side further bent toward the outside to the 
package section, it becomes unnecessary moreover, for the amount of [ of a 
lead terminal ] point to prepare the through tube for inserting a lead terminal in 
the substrate section preferably. 

[0048] According to the image sensor in the 2nd aspect of affairs of this invention 
as an image sensor used for the image pick-up equipment mentioned above, as 
mentioned above, in the substrate section being located between a 
light-receiving side and the lens section The thickness of the direction of an 
optical axis of the lens section in image pick-up equipment turns into thickness 
which deducted the distance from the front face of the substrate section to a 
light-receiving side from the die length which doubled the distance with which the 
light which came out of the thickness of the substrate section, the overall length 
of the lens section, and the lens section connects an image to a light-receiving 
side. Consequently, the dimension of the direction of an optical axis of the lens 
section can be shortened more, and a miniaturization or thin-shape-izing of 



image pick-up equipment can be attained. 

[0049] Preferably a lead terminal to opening for inserting in the lead terminal 
prepared in the substrate section equipped with a package member Including 
the stop section for preventing inserting in more than predetermined die length, 
between the package section and the substrate section, the location of the stop 
section can prevent generating a clearance and can stick both in being shifted 
and located in the opposite side with a light-receiving side rather than the 
location of the front face of the package section by the side of a light-receiving 
side. 

[0050] It bends and has the section, and while the bending section can stick the 
package section and the substrate section by the thing in the same field as the 
front face of the package section by the side of a light-receiving side further bent 
toward the outside to the package section, it becomes unnecessary moreover, 
for the amount of [ of a lead terminal ] point to prepare the through tube for 
inserting a lead terminal in the substrate section preferably. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1] It is one sectional view of the image pick-up equipment concerning 
the gestalt 1 of operation of this invention. 

[Drawing 21 It Is drawing showing the solid state Image sensor used for the 
Image pick-up equipment In the gestalt of this operation, and (a) Is the one side 
elevation and (b) Is other side elevations. 

[Drawing 31 It Is one sectional view of the Image pick-up equipment concerning 
the gestalt 2 of operation of this Invention. 

[Drawing 4] It Is drawing showing the solid state Image sensor used for the 
Image pick-up equipment In the gestalt of this operation, and (a) Is the one side 
elevation and (b) Is other side elevations. 

[Drawing 5] It Is one sectional view of conventional image pick-up equipment. 
[Description of Notations] 

1 Ten 2 A solid state Image sensor, 20 The circuit board, 3 A lens, 4 A lens 
flange, 5 Circuit board rear-face components, 6 The front-face components of 
the circuit board, 11 A package, 12 chips, 12a A light-receiving side, 13 14 Lid 
glass, 17 Lead terminal, 17a A point, 15 A mating standoff, 21 Hole. 



